Introduction
Tubal ligation (or sterilization) is the most common form of contraception in Brazil, and the country currently has one of the highest female sterilization rates in the world 1, 2 . Although illegal in Brazil before 1997, tubal sterilization has been a common practice in the private sector and public health system for many years 3 . A number of authors 3, 4 have reported rising rates of unnecessary cesarean sections as an opportunity to perform tubal ligation. A national study carried out by BEMFAM (Bem Estar Familiar no Brasil) in Brazil in 1996 revealed that approximately 40% of women between the ages of 15 and 49 who had a partner and used some form of contraception were sterilized 5 . The age at which women seek sterilization has dropped and a large number of surgeries are carried out before the patient has reached the age of 25 5, 6 . The lack of information on the part of women, the scarcity of contraceptive methods in the public sector, the interventionist power of doctors regarding the bodies and health of women, and the lack of technical training among health professionals in dealing with family planning are factors that influence a woman's ability to make autonomous decisions about contraceptive methods 7 .
An increasing number of women have shown regret after undergoing tubal ligation. Regret rates in Brazil vary from 10% to 20% of ARTIGO ARTICLE all sterilized women 8, 9, 10, 11, 12, 13 . Although the term regret is frequently associated with feeling of sadness, sorrow, pain, affliction, hurt, dissatisfaction and anxiety, some authors have considered "clearly regretful" only the women who manifest their desire and intent to undergo surgery for tubal reversal 1 . The request for tubal reversal is a complex phenomenon. The literature has shown an association between regret after tubal sterilization and the death of children, a new marriage, changes in socioeconomic status, whether the decision for surgery came from the woman herself, the woman's age and number of children at the time of tubal ligation, the lack of information about surgical sterilization (including the issue of irreversibility), and the time the surgery is performed in relation to delivery 1, 13, 14, 15 .
This study investigates risk factors for regret following tubal ligation at a public teaching hospital in Recife, Pernambuco State, Northeast Brazil.
Methods

Study area
The Amaury de Medeiros Integrated Health Center (CISAM) is a teaching hospital at the University of Pernambuco and is part of Brazil's public health system (SUS -Unified National Health System). It consists of a maternity hospital and 48 consultation rooms for basic and specialized health care, receiving mainly low income patients. The fertility clinic attends approximately 60 women per week.
Definition and selection of cases and controls
An exploratory case-control study was carried out in 1997. The group of cases consisted of all sterilized women attending the fertility clinic at CISAM who requested or had undergone tubal reversal in 1997. The control group also consisted of sterilized women who attended the gynecology clinic at CISAM, but who had not requested, undergone or expressed intent to request this surgery. Thus, the inclusion criteria for cases were: having been sterilized and having come to the fertility clinic at CISAM to request surgical reversal of tubal ligation in 1997. The inclusion criteria for controls were: prior sterilization; attendance at one of the CISAM gynecology clinics in 1997, awareness of the fertility clinic at CISAM, not having undergone or expressed the intent to request surgical tubal reversal.
Data collection
Data collection was carried out through interviews by one of the authors. All cases were identified in the surgery registry book. 200 women who requested tubal reversal were interviewed in the waiting room of the fertility clinic. Those who had already undergone tubal reversal in 1997 were contacted by mail and interviewed by telephone. The control group was recruited in the same waiting room as the cases (CISAM Gynecology Clinic) and during the same period. There were no refusals to participate. A structured, precoded questionnaire was used to obtain information on age, number of years of schooling, paid employment, reasons for requesting or undergoing tubal reversal, characteristics of women in relation to tubal ligation and changes in family structure. Full details of the data collection are reported elsewhere 16 .
Definition of variables
Age of the woman in years at the time of the interview (20-29; 30-39 and 40-49), education, assessed in terms of years of schooling (0-10 and ≥ 11), and paid employment (yes and no) were investigated.
The main reasons that led to women requesting or undergoing tubal reversal were categorized as: the desire to have children with a new partner; wanting to have more children regardless of the partner's wish; the death of a child or children; and regret following tubal sterilization.
The characteristics of women in relation to tubal ligation were assessed with regard to their age at the time of tubal ligation; the tubal ligation decision-maker; the time at which the surgery took place, in relation to the last delivery; and information on irreversibility provided to the woman by health professionals prior to surgery. These characteristics were classified as follows: Knowledge of contraceptive methods obtained after tubal ligation was assessed by the acquisition of knowledge on contraceptive methods between the time that the tubal ligation was performed and the request for reversal.
Changes in family structure were evaluated based on the following variables: death of one or more children, partner with one or more children from a previous union, and change of partner.
• Death of children was defined as the death of either the woman's child or that of her partner from the time of tubal ligation to the time of the interview and was categorized as yes or no;
• Partner with children from a previous union referred to whether the partner had one or more children prior to the current union;
• Partner change referred to whether the current partner was the same at the time of tubal ligation.
Data analysis
Unconditional logistic regression was used to estimate the associations between risk factors under study and the request for or undergoing of tubal reversal. Effect modification was evaluated by a likelihood ratio test (LRT) for the significance of the terms of interaction 17 . Confounding was assessed using a stepwise strategy. First, the univariate association of age, years of schooling, paid employment, tubal ligation characteristics and changes in family structure with the outcome were estimated. Variables whose association was significant at p ≤ 0.10 were included in a multivariate model. Those variables with p > 0.10 were dropped from the final model. Odds ratios (OR) and 95% confidence intervals (95%CI) were calculated to estimate the magnitude of the associations. This analysis was carried out with 577 women (301 cases and 276 controls) who had complete data on all variables included in the model.
The study complied with the ethical principles governing research involving human beings, and received prior approval from a research ethics committee. Using free and informed consent, approval was sought from the women, who were informed of the nature of the study and its objectives, methods, and potential benefits. The privacy and confidentiality of the information were guaranteed.
Results Table 1 presents the distribution of demographic and socioeconomic variables among cases and controls. Age and paid employment show statistically significant associations with requests for or undergoing of tubal reversal.
Among those women who requested or had undergone tubal reversal, 88.5% reported that the main reason was to have children with a new partner. Table 2 displays the distribution of tubal ligation characteristics between the cases and Table 1 Age, schooling and paid employment among women who did or did not request or undergo tubal reversal at a public teaching hospital. Recife, Pernambuco State, Brazil, 1997.
Variables
Tubal Having had a deceased child, a partner with no children prior to the current union and a change in partner after tubal ligation increased the probability of reversal ( Table 3) .
The following risk factors associated with reversal remained statistically significant in the final multivariate model: age at time of interview, age at time of tubal ligation, decision-maker, time of tubal ligation procedure in relation to last childbirth, knowledge of contraceptive methods after tubal ligation, death of one or more children, partner with one or more children, and change of partner (Table 4) .
Discussion
The aim of the present study was to understand the determinants of tubal reversal in northeastern Brazil.
Selection and recall bias are two problems in the interpretation of results from case-control studies. No women refused to participate in the study. This merits reflection as it is uncommon. The emotional aspects involved in the desire for a new pregnancy may explain such a situation. Good doctor-patient relationships at CISAM may also have contributed to the zero drop-out rate.
The double interview form (in person and by telephone) adopted by Wilcox et al. 18 was used here to obtain a sufficient number of cases in a short period of time. The use of two different forms for data collection did not influence the results, as findings were similar for the women who were interviewed in person and those interviewed over the phone 16 . Table 2 Characteristics of women who did or did not request or undergo tubal reversal at a public teaching hospital in relation to tubal ligation. Recife, Pernambuco State, Brazil, 1997.
Variables
Tubal Table 4 The fi nal multivariate model of risk factors for regret after tubal ligation among women attending a public teaching hospital. The fact that the control cases were asked if they had ever requested or intended to undergo tubal reversal (according to the subject's definition) did not bias the results, even though some women were only informed about reversal when they were approached to participate in the study. The inclusion of "cases to be" is considered an appropriate procedure in case-control studies 19 .
The very large proportion of results that were significant at or below the 0.1% level serves as a strong argument against a Type I error. One of the strengths of this study was the collection of information on a large number of variables that were likely to be associated to requesting or undergoing tubal reversal.
As with the results presented here, a number of studies have shown that there is a greater probability of requesting tubal reversal among women who were young at the time of surgery 13 . Hardy et al. 1 reported that the risk of post-sterilization regret among women sterilized before the age of 25 was 18 times higher than among those sterilized after the age of 29. Younger women were also more likely to obtain reversals 13 , as younger women have a greater lifespan in which to change their lives, relationships and reproductive intentions.
Similar to results reported by Loaiza 7 , the probability of requesting tubal reversal increased when surgery was decided by someone other than the woman herself. More than 73% of women who had requested or undergone tubal reversal were not the decision-maker responsible for the original surgery, including 17 women for whom sterilization took place without their knowledge or approval, when consent was given by their husbands or mothers.
Results related to the association between changes in family structure and the request for or submission to tubal ligation reversal were consistent with other studies 10, 14, 20, 21 . Hapugalle et al. 21 found that 92% of women who had requested reversal had lost children. The findings of the present study also showed a higher probability of requesting reversal among women whose partners had no children from previous unions. This was likely due to their partner's wish to have children, thereby giving rise to regret among the sterilized women. Similar to findings in the literature, the main reason for seeking tubal reversal was "the desire to give a child to her new partner" 7, 10, 12, 20 . The majority of women who requested or underwent tubal reversal had changed partners after ligation. Similarly, the present study found a new marriage to be one of the most important determinants of post-sterilization regret. Women who remarry often wish to become pregnant and have children with their new partners as a consolidation of the union 7, 10, 12, 20 .
In 1996, the Brazilian Congress approved a family planning law 22 that legitimized female and male sterilization as a reproductive right, thereby legalizing and regulating its practice. The law (n o . 9,263) establishes that men and women can voluntarily request surgical sterilization provided they are at least 25 years of age or already have two children and that a minimum period of sixty days is observed between the time of request and the surgery. Furthermore, the law prohibits sterilization during childbirth, after an abortion or within 41 days of giving birth. The finding that there was a greater risk of regretting tubal ligation for women who had had surgery up to 45 days after childbirth was similar to that reported in other studies 21 and lends support to the Brazilian law forbidding tubal ligation associated with delivery, which was a long-standing practice in Brazil.
The association between sterilization regret and information regarding the irreversibility of the surgery was no longer statistically significant when adjusted for changes in partner after tubal ligation. It is possible that these women had only become aware of the irreversibility of the method after they chose to become pregnant following a change in partner. Furthermore, receiving information on contraceptive methods, even after undergoing tubal sterilization, increased the probability of requesting or undergoing tubal reversal. Reproductive choices involve sensitive and complex issues. In order for women to make such decisions, health services and professionals need to guarantee access to all contraceptive methods and information on their risks and benefits 23 . It is also necessary to understand women's psycho-socio-demographic profile and their reasons for requesting surgery. A conscientious approach to tubal ligation can contribute towards reducing the number of requests for reversal, which is a procedure that burdens public health services and has a high rate of non-success and complications including ectopic pregnancies 24, 25, 26, 27 . 
Resumo
